We combine triangulation, trilateration, and GPS observations to determine horizontal strain rates along the Cascadia subduction zone from Cape Mendocino to the Strait of Juan de Fuca. Shear-strain rates are significantly greater than zero (95% confidence) in all forearc regions (26-167 nanoradians/yr), and are not significant in the arc and backarc regions. The deformation is primarily uniaxial contraction nearly parallel to Juan de Fuca-North America plate convergence (N55ø-80øE). The strain rates are consistent with an elastic dislocation model for interseismic slip with a shallow 100-km wide locked zone and a deeper 75-km transition zone along the entire megathrust, except along the central Oregon coast where relatively lower strain rates are consistent with 30-40 km wide locked and transition zones.
Introduction
Geodetic measurements of present-day deformation show that the Cascadia subduction zone (CSZ) (Figure 1 ) is accumulating strain, and geologic evidence of abrupt episodic coastal subsidence in the past suggests that this strain is periodically released in large earthquakes [Clague, 1997] . Tsunami records suggest that the most recent event was a great M•9 earthquake that ruptured much of the megathrust in January 1700 [Satake et al., 1996] , although evidence that the overlying plate is weak and rapidly deforming is more consistent with the megathrust rupturing in a sequence of smaller M•8 events [McCaffrey and Goldfinger, 1995] .
A conventional model for strain accumulation at a subduction zone assumes that the plate interface slips aseismically at the long-term convergence rate except in shallow locked regions [Savage, 1983] consistencies, the GPS data for each network were analyzed using only one of these procedures.
Estimated Strain Rates
We assume strain rates are constant in time and uniform in space within each network, and chose the geographic extent of each network such that the scatter of the observations about uniform strain roughly equals their uncertainty (i.e., the standard deviation of unit weight ao N 1). We estimate only horizontal components of strain because the data do not adequately constrain vertical deformation.
For networks with Geodolite and GPS observations, we convert GPS relative vectors to line lengths, and estimate the tensor-strain rate (given by the direction of maximum contraction/3, and the maximum •l and minimum •2 principal strain rates) that best approximates the observed changes in line length [Savage et al., 1991] . We use DYNAP [Drew and Snay, 1989 ] to estimate engineering shear-strain rates ql and q2 in networks with triangulation data or NGS GPS solutions, constraining heights of stations not surveyed by GPS to adopted values and tilt-rate parameters to zero. For networks with only GPS data, we derive principal strain rates from the velocity gradient tensor [Malvern, 1969] The estimated strain rates for the 16 networks are given in Table 1 In the Cape Blanco, Newport, and Portland networks,/• is 15ø-20 ø clockwise of plate convergence and is more consistent with the direction normal to the deformation front (Figure 2 
